Comparative effects of thyroid hormone analogs on the activities of brain and liver mitochondria and nuclei in thyroidectomized rats.
Several thyroid hormone analogs have been tested for thyromimetic activity on rat brain and liver subcellular organelles. The compounds were administered immediately after thyroidectomy to 90 g male S-D rats for 10 days, by daily s.c. injection. In cerebral cortex and liver we measured the activities of mitochondrial succinate cytochrome c reductase and alpha-GPD, and nuclear RNA polymerase I. Brain mitochondrial enzymes were unchanged in thyroidectomized (Tx) and in Tx-treated rats, whereas the activities of these enzymes in liver mitochondria were partially restored by the treatments. RNA polymerase I activity in brain and liver dropped significantly 10 days after thyroidectomy and daily injection of thyroid hormones or analogs maintained the nuclear activity at a normal level. Correlation between the structure of thyroid hormone analogs and their subcellular effects is in good agreement with previous binding and in vivo studies. Enzyme activities stimulated by T3 were lowered by replacing the T3 side-chain by an acetic acid group or by substituting the bridged oxygen atom by atom by CO. In contrast, the activity was enhanced by substituting iodine with a 3' isopropyl group. Although less active than iodine, the 3,5-dimethyl substituents may be introduced without a complete loss of nuclear activity.